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DETAILED ACTION 

1. In Response to the Decision on Appeal provided by the Board of Patent Appeals 

and Interferences of Feb. 28, 2006, where the Examiner's decision was affirmed-in-part 

and remawfed to consider a rejection of claim 27, the following Office Action is 
A 

provided. 

Claims 1-2, 4, 6-7, 9-21, 23 and 25-26 remain rejected under 35 U.S.C. 
103(a) as being unpatentable over 'The Application of Zn-Al Coatings to Prevent 
Corrosion of an Iron Boat" article (hereinafter Zn-Al article) in view of Hasui et al (US 
5763015) for the reasons given in the rejection below, which rejection was affirmed by 
the Board of Appeals on Feb. 28, 2006. 

Claims 1-2, 4, 6, 10, 13-18, 24 and 26 remain rejected under 35 U.S.C.103(a) as 
being unpatentable over Goldheim (US 3097932) in view of Hatfield (US 4578310) for 
the reasons given in the rejection below, which rejection was affirmed by the Board of 
Appeals on Feb. 28, 2006. 



Claim Rejections - 35 USC § 103 
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in whiclvthe invention was made. 
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3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1-2, 4, 6-7, 9-21, 23 and 25-26 are rejected under 35 U.S.C. 

103(a) as being unpatentable over "The Application of Zn-Al Coatings to Prevent 
Corrosion of an Iron Boat" article (hereinafter Zn-Al article) in view of Hasui et al (US 
5763015). 

Zn-Al article teaches a method of protecting submerged or partially submerged 
marine surfaces, such as boat hulls. Pages 877 and 880. The protection method protects 
marine surfaces from bio-fouling without external electrical power. See page 878 
(" corrosion test of sprayed coating' 1 and "appearance" sections). The surface is directly 
metal sprayed with a zinc based alloy coating (Zn-Al) produced by a flame spraying 
(this would be a combustion wire spraying process, due to the "combustion" of gases to 
provide the flame for the flame spraying, by the operational definition of flame 
spraying) thermal spray process. See page 877 ("spraying" section [a Zn-Al wire is 
used] and figure 2, and it is noted that flame spraying is an example of a "thermal" 
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spraying process). This provides a protective coating of the zinc based alloy on the 
surface to provide protection to the surface. Pages 877 and 880. 

Claim 2: the coating is free of tributyltin (it is described as 87 % Zn and 13 % Al, 
and thus has no other material). Page 877. 

Claims 4 and 20: the substrate can be steel. Page 877. 

Claim 7: Zn-Al article teaches that the substrate is prepared for the flame 
spraying by degreasing, followed by blast cleaning with steel grit to remove rust and 
scale. Page 877. 

Claim 10: a sealer on top of the flame sprayed, thermal spray coating is provided. 
Page 877. 

Claims 11 and 19: Zn-Al article teaches that the coating can be 87% zinc, within 
the claims 50-100% range. Page 877. 

Claims 12 and 19: Zn-Al article teaches that the coating can also contain 
aluminum. Page 877. 

Claim 13: Zn-Al article also teaches a method for cathodically protecting surfaces 
of submerged or partially submerged metallic marine structures by thermally spraying 
by flame spraying the surfaces with a zinc based alloy coating. Pages 877 and 880 and 
see page 878 ''corrosion test of sprayed coating" section). 

Claim 14: the structure can be a hull of a ship. Page 877. 
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Claims 15, 16, 18 and 23: a marine structure submerged or partially submerged in 
water having been coated as described above with regards to claim 1 or 13 is provided. 
See pages 877 and 880. 

Zn-Al article teaches all the features of these claims except (1) the electric arc, 
twin wire spraying with one wire zinc and the other a zinc alloy (claims 1, 7, 13, 19), (2) 
the specific substrate used (claims 4, 6, 20, 21), (3) the specific washing and blasting 
process (claim 7), (4) the multiple layers of thermal spraying (claim 9), (5) that the 
amount of the zinc in the coating depends on the surfaces to be coated (claims 11, 19), 
and (6) the propeller substrate (claims 17, 25, 26). 

However, Hasui teaches spraying a coating of zinc and aluminum onto a 
substrate. Column 1, lines 1-15. The applied coating can be used to protect a substrate 
against sea water. Column 1, lines 1-30. The spray coating can be formed on a substrate 
of steel, aluminum, zinc, a plastic, glass or wood. See column 2, lines 20-35. The 
substrate is spray coated using a two (twin) wire electric arc spraying system. Column 
3, line 50 through column 4, lines 25 (this is a form of "thermal" spraying as electric arc, 
twin wire spraying is an exemplary form of "thermal" spraying). One wire can be zinc 
and the other wire an alloy of zinc and aluminum. Column 4, lines 5-25. The amount of 
zinc vs. aluminum in the spray coating is based on the particular purpose or material of 
the substrate. Column 4, lines 15-30. For a steel substrate, for example, the percentage of 
zinc can be 50-90 % . Column 4, lines 20-30. After the spraying of the zinc/ aluminum 
coating, a sealing treatment is carried out on the coating. Column 4, lines 30-45. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify' Zn-Al article to (1) perform electric arc, twin wire 
thermal spraying with one wire zinc and the other a zinc alloy as suggested by Hasui in 
order to provide a desirable coated surface to be sealed for protection, because Zn-Al 
article teaches protecting a marine article of iron based material by metal spraying a 
zinc alloy coating on the surface using a wire spraying process and then sealing the 
coating and Hasui teaches that a desirable way to protect a substrate from an 
environment such as sea water is by metal spraying using electric arc, twin wire 
spraying with one wire zinc and the other zinc/ Al alloy and then sealing the coating. 
(2) It would further have been obvious to modify Zn-Al article to use a carbon steel or 
stainless steel substrate or a wood or plastic substrate as suggested by Hasui with an 
expectation of providing desirable protection to various surfaces, because Zn-Al article 
teaches that the substrate is a steel substrate with no limitation on the specific steel 
used, and it is the Examiner's position that carbon steel and stainless steels are well 
known forms of steel known to one of ordinary skill in the art, which would thus be 
included as desirable surfaces to be protected, and further, Hasui teaches that it is 
desirable to protect wood and plastic substrates as well as steel substrates. (3) It would 
further have been obvious to modify Zn-Al article in view of Hasui to wash with water 
to remove soluble materials and blast the surface to white metal before thermal 
spraying with an expectation of producing a desirable coated article, because Zn-Al 
article teaches degreasing and grit blasting to remove rust and scale before thermal 
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spraying, and it is the Examiner's position that it is well known in the art of degreasing 
and grit blasting before thermal spraying to degrease by washing in water to remove 
material on the substrate and to grit blast to white metal when removing rust and scale. 
(4) It would further have been obvious to modify Zn-Al article in view of Hasui to 
spray multiple layers to achieve the desired coating thickness with an expectation of 
achieving a desirable coated product, because Zn-Al article teaches spraying to a 
desired minimum thickness (see page 878, top of 2 nd column, - it must be over 100 
microns) and it is the Examiner's position that coating multiple layers (i.e. multiple 
passes of the spray gun) is well known in the thermal spraying art in order to achieve 
the desired build up of thickness into the desired range. (5) It would further have been 
obvious to/lmodify Zn-Al article to perform experimentation to optimize the amount of 
Zn in the coating based on the specific substrate to be used as suggested by Hasui so as 
to achieve the optimum final product protection, because Zn-Al article teaches a test of 
a specific example of Zn-Al, and further indicates (at page 880) that further 
investigation is to be performed, indicating the desire to optimize the specific coating 
used and Hasui teaches to select the amount of Zn in the coating based on the specific 
substrate to be used. (6) It would further have been obvious to modify Zn-Al article in 
view of Hasui to apply the coating system to a propeller so as to produce a protected 
propeller, because Zn-Al article teaches a coating to prevent corrosion and fouling on a 
submerged marine boat, and propellers would be a well known marine surface that 
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would be desirably protected from corrosion and fouling so as to prolong their useful 
economic life. 

5. Claims 1-2, 4, 6, 10, 13-18, 24 and 26 are rejected under 35 U.S.C.103(a) as being 
unpatentable over Goldheim (US 3097932) in view of Hatfield (US 4578310). 

Goldheim teaches a method of protecting submerged or partially submerged 
marine surfaces, such as boat hulls. Column 1, lines 5-15. The protection method 
protects marine surfaces from bio-fouling without external electrical power. Column 1, 
lines 5-15 and column 2, lines 5-35. The surface is directly sprayed with a zinc coating 
produced by a flame spraying (this would be either a combustion wire or powder 
process, due to the "combustion" of gases to provide the flame for the flame spraying, 
by the operational definition of flame spraying) thermal spray process. Figure 1 and 
column 1, lines 35-45 (the first layer of zinc is applied directly to the surface, and it is 
noted that flame spraying is an example of a "thermal" spraying process). This provides 
a protective coating of the zinc on the surface to provide protection to the surface. 
Figure 1 and column 2, lines 25-35. 

Claim 2: the coating is free of tributyltin (it is all zinc). Column 1, lines 40-50. 

Claim 4: Goldheim also teaches that the substrate can be steel. Column 1, lines 

15-20. 

Claim 6: the surface can be plastic or wood. Column 1, lines 15-20. 
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Claim 10: Goldheim teaches applying a sealer system on top of the thermal spray 
coating. Figures 2-3 and column 45-55. 

Claim 13: Goldheim also teaches a method for cathodically protecting surfaces of 
submerged or partially submerged metallic marine structures by thermally spraying the 
surfaces with a zinc based coating. Column 1, lines 35-45 and column 2, lines 5-35 (the 
application of the zinc based coating). 

Claim 14: the structure can be a hull of a ship. Column 1, lines 5-15. 

Claims 15, 16 and 18: a marine structure submerged or partially submerged in 
water having been coated as described above with regards to claim 1 or 13 is provided. 
See column 1, lines 5-15 and column 2, lines 5-35. 

Claim 24: the coating is 100 percent zinc. Column 1, lines 40-50. 

Goldheim teaches all the features of these claims except (1) the electric arc, twin 
wire spraying with both wires of zinc (claims 1, 13), (2) the specific steel substrate (claim 
4), and (3) the propeller (claims 17, 26). 

However, Hatfield teaches that when applying a metal film of a material such as 
zinc, it is well known to use a twin wire electric arc spraying system, where two 
continuously fed zinc wires arc and melt. Column 3, lines 5-20 (this is a form of 
"thermal" spraying, as electric arc, twin wire spraying is an exemplary form of 
"thermal" spraying). As well, such zinc coatings can also be applied by flame spraying. 
Column 3, lines 5-20 (this is another form of "thermal" spraying, as flame spraying is 
also an exemplary form of "thermal" spraying). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to (1) modify Goldheim to use electric arc twin wire spraying with 
both wires of zinc as suggested by Hatfield with an expectation of producing a 
desirable protected coated article, because Goldheim teaches flame spraying a zinc 
coating, and Hatfield teaches that when applying zinc coatings, either flame spraying or 
twin wire arc spraying with both wires of zinc are desirable application methods. (2) It 
would further have been obvious to modify Goldheim in view of Hatfield to use a 
carbon steel or stainless steel substrate with an expectation of producing a desirable 
coated article, because Goldheim teaches that the substrate can be a steel substrate with 
no limitation on the specific steel used, and it is the Examiner's position that carbon 
steel and stainless steels are well known forms of steel known to one of ordinary skill in 
the art, and thus carbon and stainless steels would be included as desirable surfaces to 
be protected. (3) It would further have been obvious to modify Goldheim in view of 
Hatfield to apply the coating system to a propeller so as to produce a protected 
propeller, because Goldheim teaches a coating to prevent fouling of various marine 
surfaces (see column 1, lines 5-15), and propellers would be a well known marine 
surface that would be desirable to protect from fouling so as to prolong their useful 
economic life. 
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6. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goldheim 
in view of Hatfield as applied to claims 1-2, 4, 6, 10, 13-18, 24 and 26 above, and further 
in view of Hasui et al (US 5763015). 

Goldheim in view of Hatfield teaches all the features of this claim except that in 
the arc spraying process the first wire is zinc and the second wire is a zinc-copper alloy. 
Goldheim does teach that antif ouling coatings can be made from zinc, copper, stainless 
steel, chromium, etc. Column 1, lines 40-46. 

Hasui teaches spraying a coating of zinc and aluminum onto a substrate. Column 
1, lines 1-15. The applied coating can be used to protect a substrate against sea water. 
Column 1, lines 1-30. The spray coating can be formed on a substrate of steel, 
aluminum, zinc, a plastic, glass or wood. See column 2, lines 20-35. The substrate is 
spray coated using a two (twin) wire electric arc spraying system. Column 3, line 50 
through column 4, lines 25 (this is a form of "thermal" spraying as electric arc, twin 
wire spraying is an exemplary form of "thermal" spraying). One wire can be zinc and 
the other wire an alloy of zinc and aluminum. Column 4, lines 5-25. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Goldheim in view of Hatfield to use electric arc twin 
wire spraying with one wire of zinc and the other wire of zinc-copper alloy as 
suggested by Hasui with an expectation of producing a desirable protected coated 
article, because Goldheim in view of Hatfield provides applying a zinc coating by a 
method such as twin wire arc spraying to provide an antifouling coating and further 
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provides that metals such as copper also provide desirable antif ouling, and Hasui 
teaches that a desirable way to protect a substrate from an environment such as sea 
water is by metal spraying using electric arc, twin wire spraying with one wire zinc and 
the other zinc/ Al alloy, which provides the suggestion that when twin wire arc 
spraying a two material coating, with one material being zinc, it would be suggested to 
provide one wire of zinc and the other wire an alloy of zinc-metal, which in this case 
would be zinc-copper due to the suggestion of using copper as well as zinc as taught by 
Goldheim. 

7. Claims 1 and 27 are rejected under 35 U.S.C 103(a) as being unpatentable over 
"Thermal Spraying: New Construction and Maintenance" article (hereinafter New 
Construction article) in view of Hasui et al (US 5763015). 

New Construction article teaches a method of protecting submerged or partially 
submerged marine surfaces from bio-fouling. Page 5-8 (the described coating prevents 
biof ouling of submerged surfaces by zebra mussels). Coatings such as zinc and/ or 
copper are taught to be applied to the surface to be protected by thermal spraying. Page 
5-8. The protection occurs without external electrical power (as the organism senses the 
leaching of the zinc and copper). Page 5-8. New Construction article also teaches that 
coatings of zinc and zinc-aluminum alloy can be used to protect the surface. Page 5-8. 
Electric arc, twin wire spraying is taught to be a conventional thermal spray method for 
applying zinc alloys. Pages 2-4, 2-6 and figure 2-6. 
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New Construction article teaches all the features of these claims except that the 
surface is directly sprayed using arc spraying where one wire is zinc and the other is 
zinc-metal (copper, aluminum). 

However, Hasui teaches spraying a coating of zinc and aluminum onto a 
substrate. Column 1, lines 1-15. The applied coating can be used to protect a substrate 
against sea water. Column 1, lines 1-30. The spray coating can be formed on a substrate 
of steel, aluminum, zinc, a plastic, glass or wood. See column 2, lines 20-35. The coating 
can be applied directly to the substrate. Column 2, lines 35-45 (while a primer coating is 
preferred, it is not required). The substrate is spray coated using a two (twin) wire 
electric arc spraying system. Column 3, line 50 through column 4, lines 25 (this is a form 
of "thermal" spraying as electric arc, twin wire spraying is an exemplary form of 
"thermal" spraying). One wire can be zinc and the other wire an alloy of zinc and 
aluminum. Column 4, lines 5-25. The amount of zinc vs. aluminum in the spray coating 
is based on the particular purpose or material of the substrate. Column 4, lines 15-30. 
For a steel substrate, for example, the percentage of zinc can be 50-90 % . Column 4, 
lines 20-30. After the spraying of the zinc/ aluminum coating, a sealing treatment is 
carried out on the coating. Column 4, lines 30-45. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify New Construction article to perform electric arc, twin 
wire thermal spraying with one wire zinq and the other a zinc alloy (zinc-aluminum or 
zinc-copper) directly on a substrate as suggested by Hasui in order to provide a 
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desirable coated surface to be sealed for protection, because New Construction article 
teaches protecting a marine article by thermal spraying a zinc alloy coating on the 
surface using a process such as electric arc, twin wire thermal spraying, where the alloy 
can be zinc-copper or zinc-aluminum and Hasui teaches that a desirable way to protect 
a substrate from an environment such as sea water is by metal spraying using electric 
arc, twin wire spraying with one wire zinc and the other zinc/ Al alloy directly on the 
surface and then sealing the coating. This provides the suggestion that when twin wire 
arc spraying a two material coating, with one material being zinc, it would be suggested 
to provide one wire of zinc and the other wire an alloy of zinc-metal, which in this case 
would be zinc-aluminum (claim 1) or zinc-copper (claim 1, 27) due to the suggestion of 
using copper or aluminum alloys of the zinc as taught by New Construction article. 

8. Japan 02-274861 also teaches to use zinc-copper thermally sprayed coatings on 
marine surfaces to prevent fouling. See the abstract. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Katherine A. Bareford whose telephone number is (571) 
272-1413. The examiner can normally be reached on M-F(6:oo-3:30) with the First 
Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone numbers 
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for the organization where this application or proceeding is assigned are (571) 273-8300 
for regular communications and for After Final communications. 

Other inquiries can be directed to the Tech Center 1700 telephone number at 
(571) 272-1700. 

Furthermore, information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




(ATHEHBC BAREFORI 
PRIMARY EXAMINER 



MARIAN C. KNODE 
DIRECTOR 
TFCHNOLOGY CENTER 1700 




